Involvement of endoplasmic reticulum stress and neurite outgrowth in the model mice of autism spectrum disorder.
Neurodevelopmental disorders are congenital impairments, impeding the growth and development of the central nervous system. These disorders include autism spectrum disorder (ASD) and attention-deficit/hyperactivity disorder in Diagnostic and Statistical Manual of Mental Disorders-5. ASD is caused by a gene defect and chromosomal duplication. Despite numerous reports on ASD, the pathogenic mechanisms are not clear. The optimal methods to prevent ASD and to treat it are also not clear. Other studies have reported that endoplasmic reticulum (ER) stress contributes to the pathogenesis of neurodegenerative diseases. In this study, we have investigated ER stress condition and neuronal maturation in an ASD mice model employing male ICR mice. An ASD mice model was established by injecting with valproic acid (VPA) into pregnant mice. The offspring born from VPA-treated mothers were subjected to the experiments as the ASD model mice. The cerebral cortex and hippocampus of ASD model mice were found to be under high ER stress. The mRNA levels of Hes1 and Pax6 were decreased in the cerebral cortex of the ASD model mice, but not in the hippocampus. In addition, the mRNA level in Math1 was increased in the cerebral cortex. ER stress inhibited dendrite and axon extension in primary culture derived from the cerebral cortex of E14.5 mice. Furthermore, dendrite outgrowth was suppressed in primary culture derived from the cerebral cortex of ASD model mice by the same method. These results indicated the possibility that ER stress induces abnormal neuronal maturation in the embryonal cerebral cortex of ASD model mice employing male ICR mice. Therefore, ER stress may contribute to the pathogenesis of ASD.